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Abstract (Basic): DE 4138793 A 

Process for coating a substrate (7), esp. with non-conducting 
layers, of electrically conducting targets (3,4) in reactive atmos., 
uses a current source (12,13,14) connected to cathodes (1,2) in an 
evacuated coating chamber (15), which act electrically together with 
the targets (3,4) that are then sputtered. The sputtered particles 
on the substrate (7). 

The novelty is that the ave. freq. voltage is chosen at a lower 
figure that the plasma discharge occurs at each zero througput of 
change in voltage and is ignited in each semi-wave of voltage change 
soon as the voltage of the transformer (12) rises sufficiently. The 
exits (12a, 12b) of the sec. coil of the transformer (12) are connected 
to one of the cathodes (1 or 2), the transformer being connected 
generator (13). Supply lines (20,21) are connected via a branch 
(22), in which a resonant circuit is arranged. Each of the lines 
(20,21) is connected not only via a first network (16 or 
coating chamber (15) but also via a corresponding second 
each anode (5 or 6). 

ADVANTAGE - During the coating process using magnetron sputtering 
source in reactive atmos., arcs disappear or the tendency or arcs to 
appear is reduced. 
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Abstract (Basic): EP 544107 A 

Apparatus for coating a substrate (7), in particular with 
non-conducting layers, from electrically conductive targets (3, 4) in 
reactive (e.g. oxidising) atmosphere, with a source of current 
(12,13,14,27) connected to cathodes (1,2) which are arranged in a 
coating chamber (15) that is capable of being evacuated and which 
include magnets and which interact electrically with the targets (3,4), 
which are sputtered and the particles of which that have been detached 
by sputtering are deposited on the substrate (7), whereby anodes (5,6) 
are provided which are electrically separated from one another and from 



- 4 - 



the sputtering chamber (15) and which are arranged in a plane between 
the cathodes (1,2) and the substrate (7), whereby the source of current 
exhibits a medium-frequency generator (13), a transformer (12) and a 
choke coil (14; 27) and the medium-frequency voltage is chosen to be so 
low that the plasma discharge is extinguished with each passage through 
zero of the AC voltage and ignites again in each half-wave of the AC 
voltage as soon as the voltage of the transformer has risen 
sufficiently, to which end the outputs (12a, 12b) of the secondary 
winding of a transformer (12) connected to a medium-frequency generator 
(13) are each connected via supply lines (20,21) to one of the cathodes 
(1,2 respectively), whereby the supply lines (20,21) are connected to 
one another via a branch line (22) into which an oscillating circuit is 
inserted and whereby each of the two supply lines (20,21) is connected 
both to the coating chamber (15) via a first network (16 and 17 
respectively) that adjusts the DC potential with respect to earth and 
also to the respective anode (5 and 5) via an appropriate second 
network (8 and 9 respectively). 
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ti\z X *) 7 - * JBttftiffltt ti * * -5 * ft 

So iaT©¥&©fi*£to"*rc.fc0S!Kttrc7 

feLttl^-JCtt-* : *mWl=Sltt*tlfc2o©*y- 

K, ^3-^, SfiP^©? > Ci60^@S§iffio 

[0 0 2 7] *ttflsJBS*C»LTtt4 OkHz^ti 
X*5i:4H|B^Lfco 8kHzK70kHz<Df«rtT? 
®4 0 kHz ittHtt*®»»©»«ttSK©^l:*-a- 

§-rnit#^t>ft4 0 

[0 0 2 8] *^fiX«E*aE©ftfcUi:^ffi <8«) x 

[0 0 2 9] *^fi£^i 2i:tta«t©-ft*»*K^S 
c£a<x-#So *m:J:»)«i»©*v-KS**«»-r* 

^<t^X#2> 0 

[0030] * ij y - K©*fi!clt, ^et^fifeic, 

- 4 ffi^ © J; 9 i-^etJC^IEf 4, 
CiA<X^4o 

[0031] * * *i* * y - K©*ife^tt«¥fifi 

- hn-<^VW^v^ buy, 
i-T-5C<i:d<X#5o 
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V^Mffil 3&5^ 1 5 ~C& 2 -o<Dii V-FK 2A^fe 
JH$?&£Sf 18H40kHz ©jEffi»ttX«S«ilE*<l& 
f$n5o C©&mi42o©£y- KA<^n°v^ U >^ 

So 

[0 0 1 8] &ggl 5i:iJ2-:07^ha^y- 

n»SJ;-5K»SLTE«$nTi^o *©**V-K 
14. *7-K±KEttSftfc*-y? h3. 4©£ffi*< 

So 

[o o i 9] v 3. ttmwtmkvm-cit&M 

AW^tltl^. C©^^^rt{'i4m@5. 6A<E 
B£ftTi,>So »ffittKSU*'&-igtt«8i9*^LT* 

t^So 

[0 0 2 0] g&j&l Ottl^L 1 lTtt«J&tt»2 0. 
2 1*<, *V- Klttl*L2s 2 © ~ & 

2tt*©i*-M i *'f'tfcJS»3fe£»l 3** 
£gtf]fcS= C©<MfcJBttJ&&*l 3©tttfJ«Hf-2 6 {4 

f 3 -^n-f;H40^iSg§nTi^. *&J1& 
36£» 1 3 ©fltofr©*? 2 3 I4XJ5H& 1 2 ©-ft««© 
2 ciftttStlT*^ gj£Sl 2 ©-&#;&© 
flfcffCtt^l 2 dttf- 3 -*=i-OH 4©B2©«^-<i: 
S^cSftTt^So 

[oo2i] mm&i otti^i \it*$>\z&&mt&m 
1 6f«ci>ti 7isa»snrt^o s-&ia»«i 6. 1 
7 ©-en-en©* 2*1-? 2 4, 2 5f4«asi 5£g&t* 
sno>s 0 oic«3-r;n 9 ©as 1 ©jsw 

gSttStlTl^o 3^jl/©f|2©ffi^(43>7 : >-9-l 8 
©»?£JMfc*ftTl^So 3>-r >-!*■©* 2 ©MHHift 
MLftl 1 <hg$c£ftO>S 0 
[0 0 2 2] ttg-DE&H 8 % 9 . t 1 6 > 1 7 (4. *W 

So 

[0 0 2 3] ttf£©SE«TI4. 3*<jE 
a«tt©XSt«E*»J3W S o C ©Xa«E«SEJSHS 1 
2 c «t >3 ttEffi**^* h d v - K K 2 ©Iftft 

12, *v-K2*-S-trffirE©B»i:J:T. 2oo*y 

- Kn-ro*mii^$n«. c©«s?asB^ 

J:»)«J«I1 2*^LT«*«E4«BjB*n*o -©^ 
&Kcfc*K **tf&TI4*y-Klj&<W*-*ffi. "Tft 

^•t»stm©^^°7^gi5^^u *y-K 2 *<&*©:? 

Kl*<ft*©77*ffi*J&0EU *V-K 2 
ffi£ft»K ^nKJ^X'^^ftSo 



[0 0 2 4] *&JS»*JE©JS»»ti. /5X7aW 
^KE«£E©Uaii©R»:ffift1-« «fc ? i:<£< SSSft 

So ^xvttWiaaaftfcE©***©*^ 

[0 0 2 5] C©3K©fM!K.fctK tt*l4*KX'<y 
*U ^^KJ:»)» <^ffi£7 , 7 7 > 4I<i:LTjlS«l;9Kft 

So — #©ay- HW^x^iUT^i^ntLii. c 

©*y- Ki4C©Bf.feTjX/N°7^ l/0"»*flfc&©*V- 

7 s d -t x csj LTiJW $ ft n <fc 9 l=W < $ ft 

ft#ftl4ft £>ftt^o 

[0 0 2 6] togWfcaittBflEWEE*'*?* 'J yy tWi 
CT&Sfr£>. *>-&^7-^t>l64-rSo L^L7- 
^©H£l4x ^-y-y K3&ffic*ff S*#©flfeKN 

«ifta*. 7-^^fi6Sft»si»)t>iti=att* < R»= 

*fls-*-*J:$K:«Wfttf) o f-a-t l 414, 
J:tf7-*^JS©Rir*^#©iIffiK:ftJ!I-*-*o =»-f 
;H 9*5«fc0f3>'r>lH 8 ft *3&J5[l»tt 

■bfMaaik-»)fc*«C*^JB«»-ft5 Ofif-KHSE 
£ftTl>S 0 7-?£3££LJ:-?<b-rS£#{4. C©?£ 

mmmiwm u * y - K©itio»tt«tsK#*^-tf l 
feSo *ftjc«k»)7-^i4a^j=*ife-r*o ^-g-EiiESffi 

5 ®mm\ m 1 5 trM^ncss^s ua^fe-tf-f. * 

ftfC «t 7 - ^ SJ^HtRlCaHEd ft* «fc -5 K«J# * ft 

So JKT©#S©a*'&to-ii-J:J:»)Slfffl<n:7-^3&<jS 
A L tt I ^J: -5 K ft * : «» C 85* * tlfc 2 o© * V - 
h% Atttt. ^s-^> Kffi«K©fc«>©fe'&Isl»«o- 
[0 0 2 7] *ttffJBaatK»LTI*4 OkHz^ftl 
T^Si^iJB^U/Co 8kHzH7 0kHzO«*flT 
©4 0 kHz i:(4MftSiiam©iiffil4p a D S©^b^-B- 

s-rfti4#^.t>ftSo 

[0 0 2 8] * IMSX»E«ijfc©ft*> «3 H^ffi ( 3 ffi) X 

[0029] 2{={4a»©-»«a*ifi:^s 

di^TiSo *miJ:*)a»t©*V-KS**«IW-4 
C<t*<-C^So 

[0030] **y-K©*j£i4. ^e-rsflfefr, 
-i4to^«jic-rs. 

[0 0 3 1 ] *«ffl*ftS*y- K©«it^{4 5 FfiS 
■7?* ho>©fffefr N 

i-rscii*<T#So 
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